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linclt (i) Havy Proposed Actions for Pefi»«ment of Satellite Kphemorldos 


The Haval Oceanographic Office and the faval Weapons Laboratory have 
reference (a)* We have a^ain re-^exaialiAed the substance of our 
original proposals in reference (b) regarding the InstriMentation of 
photographic satellites vith doppler transmittera and accelercaaetere for 
lisprovemeiat of the Satellite , drag laodel and gravity laodel. 

2, In reference (a) the Pefense IntelltgeEice Agency reiterated the 
iJBEediate re<iulr«)^ent for increased horlsontal and vertical accuracies , 
There is an \irgent need for determination of the eph^erides for 
satellites at IGO miles altitude to a high level of accuracy and a 
probable future requlr^aent for even higher acciLa:*aciea , 


3 . The need, for timely action with regard to the projected goals was 
stressed since lead time® will probably result in an incompatibility 
between the date the reqniresaent is flmly eatabllshed and the dete the 
rei|uirement must be met. The actions ovitllned in enclosure (l) reflect 
our updated thoughts {reference (b)) and are proposed to meet the new 
re^tdrement stated in reference (a)* 

In the interim period we have further reviewed the possibility of 
obtaining a short tersi advantage to be gained geodetically by utllir** 
lag as aJi ell MClcG event two J'.3 missions with the 3'’ F,L. LIBIC syst^. 
one at an inelinatloa at 72® at a 90-115 altitude to be 
totally independent of any intelligence eolleetion missions. This 
mission will provide geodetic ties between South America and the United 
States. A seeoM geodetic mission should be at sn inclination of S3® 
and provide the necessary short arc ties with Hurope-Afrlce. 


NRO, Navy and DIA 

review(s) 

completed. 


Page 1 of 3 
Coj^ "of 


pages 

copies 


TOP 


, 






Approved For Release 2003/05/28 : CIA-RDP79B01709A000400020024-1 


Approved For Release 2003/05/28 : CIA-RDP79B01709A000400020024-1 


TCS 207,010/68 

1 0 JUL1968 


TOP SKCRIT - ?TA TAL73iT KiiTfHOLK COITPOL BYSTIH OlfLY 


The&e lover inclicetions vlH provide better photogreosietrlc sbort arc 
sciuticofi when supported by existing grotmd control data ^ 
dsttma* One of the nejor contribxjting censes tn not meeting the r>u 
ft. accuracy is the ^iliire of fcsTtng a dense geoaetlc network that 
is photo identifiable. 


5. In the matter of the ^ew Search developments, reference (e), it is 
strongly reccsmieenaed that consideration he given to instruaenting 
several 1^’ T.t. systeas with the doppler tran^itters as part of the 
post-19T0 reriol geodetic satellite program. The availability of 
approximatily 20 geoceivers shonld be well established and coupled 
with the retention of the present Tranet System (20) (11 stations 
rented, h mobile Vans, and 3 Bm/9 receivers) stations provide the means 
for accurate ephemerides determination and control densl float ion. 


6 T^ie TIKATION ranging technique (ittm g. enclosure (l)). a part of the 
Advanced lavigation %atem Apalyals. has the advantage of being ca^^ble 
providing continuotis coverage If satellites at synchronous altliu-ea 
are i^ploved or It can provide inteiiaittent coverage using a 
satellite^t low altitude. The develo|»ent potential of a cc^blned 
Doppler /Timaticm system may provide techniques for continuous geodetic, 
.ali-westher InstaBtaneous fixes on a vorld**vlde basis. 


7 , PecocHBendatlons^^^a^^^^ Proposals (a), (b). (c), and (f) of 

enclosure ( l) i 


a. Doppler Trani^itter in Low Altitude Satellite 

b. Accelerometers In Low Altitude Satellitei 


c . Deoceiver Deployment 

f. Satellite Acquired Doppler Observations 


should h« pvctvxm/l to ftsaure ta*t tbs acourwy obJsctlYse are 

met to provide some poeelbillty tbet the Ions renge objectives cec be 
set’ or to at least provide acam source data to assist In aeetlUK these 
long rajure objectives. Proposal (e), Issprovseaent In Oravlty Fleli., 
should be high priority to provide assurance that lo^ raor.e 

accuracy requlresents are met and that source dats for follov-on sys.er.s 
are available. Proposal (f). Satellite Acquired Doppler Observations. 
shOjUd be given the highest priority as a weans of achieving an wen 
higher degree of precision than that possible under (e), although In a 
aystse'. subject to accidental or deliberate JOjemintT. 
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Fropo»al« (d) and (g): 
d. H«&ate G«oe*lYert 

g. Satellite Acquired Tinatioa Obeervatioua 

gHould be reeenred In the erent that mere premising methods fail to 
meet requirem^ts. C<^p^ce&t derelop^^t of these systems should be 
pursued and the declsicm revieved periodically . 

8* The proposals as outlined vlthin the enclosure reflect Savy's 
engiaeerlag eoneepts ehlch it coxild further investigate and implement, 
provided that a valid requirement is established and approval and fund» 
lag furnished. Within the scope of the proposals there is no intent 
to bring any of these ^ which by themselves are at a much lower 
class Ifleation-^-or even be unclassified — under the aegis of the 

Talent-^Keyhole System. Wavy’s Geo^ysical Satellite program, 

basically a navigation system, is now available to IT. S. ecmerclal 
interests* We must reltejrate that the techniques described are 
recemended instrumental means within the BAD concept to achieve the 
desired world-wide posit ionlxig requlrmseats . There is no Intent to 
infriiige, nullify or limit the scientific application of any current 
satellite efforts which may parallel, coincide or complement these pro- 
posals if they are investigated in support of objectives of the Talent«- 
Keyhole System. 


0. D, WATERS, Jr. 


Copy to I 

CHO (Asst. SecBav BAD, Op-OT, HIC-33) 
Army (Od) 

Air Force (Hq A?1OT) 

HHO 

CIA (CC^aREX) 

me 

Dir. Haval Lab. (Dr. Johnson) 
HAVAI^SCQM (Mr. Ksgr) 

€0 AMB 
CDR ACIC 
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DEFABTME0T OF THE MAVT - PROPOSED ACTIONS 

S2S2i?3* Trangialtt er i a IjOv Altitude Satellite 

This recc«a»endatioii has heac made by the Defense Intelligence Agency 
and the Air Force Space and Missile Systems Organizati<m« COL Courtney of 
SA?1S0 indicated that the Air Force Secretary for RAD has questioned vhether 
the action vould profvide assurance that the iamedlate accuracy requirmenta 
would be met. The JIWL is reTiofwlng ayailable Information to determine what 
degree of assurance can be given; however* the fact that the Doppler system 
will improve the accuracy of the current system, which has not been able to 
achieve the accuracy objective, should be sufficient J^ 2 sti float Ion for its 
use. 

b , Acceleraaeters in Low Altitude Satellites 

Accelercaaeters have been flown in engineering models of low altitude 
satellites with excellent results according to the project personnel. We 
reiterate our recoeanendation of two years ago that accelerometers be flown 
with the Doppler tranamitters . The accelerometers not only help directly 
by reducing errors due to drag and thrust uncertainties , but also indirectly 
by permitting analysis of longer time spans of data, thus reducing the 
effects of observational errors and allowing more thorou^ study of, and 
subsequent correction for, gravity errors. 

^ • Qeoceive r Deployment 


Assuming Doppler transmitters are incorporated in the low altitude 
payload, all available Geoceivers should be deployed to obtain data from 
the satellites because the po3-tion of the orbit seen by each observing 
station is extre^iely small at low altitudes. The KWL is conducting studies 
to deteimine the optlmjpa deployment of Geoceivers which can be directly 
assigned to the project, coordination with other purchasers of Geoceivers 
is also recommended. 

d. Remote Geoceivers 


An obvious method of achieving the long r«ige accuracy, despite 
the mall portion of the orbit of low altitude satellites seen by each 
observing station, is by large scale deployment of Geoceivers. Surface 
ships, submarines, and heliocopters could be used to deploy Geoceivers 
with automatic or pre-programmed signal acquisition capability on reefs , 
the ice cap or as anchored buoys, recovering the data ta^ one to two 
weeks later. Although some portl<Ma of the equipment would be lost to 
the elements or to vandalism, the accuracy objective would be achieved 
by using the high altitude satellite data to determine the position of 
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the equlpnent and the low altitude data to deteralne the dealred orbit 
intor®ation. Although the equipaent coat for this project would probably 
be leaa than that for the proposals which follow, it is not recomaended 
that this course be pursued at any significant level of effort . The 
investment in personnel, ships, aircraft and the possible confrontation 
with unfriendly forces, coupled with the poor growth potential, make this 
approach appear Inferior to those below. However, the lead time is smaller 
than that for those below, and it may therefore prove to be the only alter- 
native for a given time schedule. Similarly, satellite relay of the data 
acquired by the remote Oeoceivers is tentatively ruled out, since the lead 
time would be increased to the level of that for a more effective system 
below. 

e . Imi^ovement in Oravity Field 

The Naval Air Systims Command has submitted a plan for the Improvement 
in the earth's gravity field with the aid of data obtained from five 
proposed satellite launches, four of which would contain drag compensating 
thrusters. Accomplishment of this program will provide valuable and 
possibly vital data for the l<mg range accuracy requirement. The improved 
gravity field, together with development of the thrust compensation tech- 
niquift^, will further provide a unique capability for jam-proof, UB-based, 
real time orbit determination and prediction for follow-on systems. A 
high priority should therefore be given to this development proposal . 

f , Satellite Acquired Doppler Observations 

During the time a ground station observes a satellite at 600 statute 
miles travel from horiaon to horixon, the satellite traverses 60 <togrees in 
central angle (in latitude, for a polaur orbit) * A 100 mile satellite tra- 
verses only 2k degrees, which results in the poor coverage discussed earlier, 
particularly considering that a larger percentage of these data are subject 
to large refraction errors. On the other hand, if a 100 mile satellite were 
observed from a 6(M) mile satellite, the lower satellite would be in view 
during 84 degrees of central angle, more or less depending on whether the 
relativeJau:»tions were In the same or in opposite directions. <ki an area 
basis alone then, tracking data from one 600 mile satellite would be worth 

(84/2)^ « 12 ground stations. This ratio, which in Itself would be cost 

effective if development costs were ignored, is very conservative becmmse the 
percent gain is greater when refraction effects are considered, because it 
may be possible to optimise the orbits to increase the effectiveness, and, 
most particularly, because data could be acquired during portions of the 
orbit which are otherwlme inaccessible. The Naval Weapons Laboratory will 
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conduct studios to evaluats orbit accuracy for various configurations of 
tracking satellites. The Naval Air Systens Conmand should be urged to 
initiate an urgent project at the Applied Physics Laboratory of Johns 
Hopkins University to develop a 600 nautical nile satellite equipped with 
geoceiver type acquisition and tracking equipnent and with a navigation 
satellite type meiaory to record the tracking data for read-out at telemetry 
stations. Capability for tuning the satellite receiver over a reasonable 
range of satellite off-set frequencies would be required in order to prevent 
jamming. 

g. Satellite Acquired Timation Observations 

The possibility of applying the Timation Systwi under development 
at the Naval Research Laboratory in the mode described in paragraph (f) 
above for the Doppler system should be borne in mind during the course of 
the NRL project. The Timation Systma offers the promise of greater coverage 
with the use of synchronous satellites and higher potential accuracy since 
geometric solutions for satellite position can be made with range measure- 
ments from three satellites, thus eliminating effects of drag and gravity 
errors on the low altitude satellite. One disadvantage is the singularity 
at the equator, which could probably be bridged easily with orbit computa- 
tions based on dynamic techniques. The principal disadvantage is that the 
system has not yet been developed to the point of demonstrating a level of 
accuracy comparable to the Doppler system . Development of the system 
components should be pursued as a possible alternative to the Doppler 
system proposed in paragraph (f) . 
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